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(SPEI) during the study period at MQ and BS at annual and monthly timescale.
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Differences in the Response of Radial Growth and Intrinsic Water Use
Efficiency of Robinia pseudoacacia to Climatic Factors in Minquan of
He'nan Province and Baishui of Shaanxi Province

ZHOU Jia'?, MENG Ping'?, ZHANG Jin-song'?, GUAN Chong-fan'?, SUN Shou-jia"*

(Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China, Key Laboratory of Tree Breeding and Cultivation
of National Forestry and Grasland Administration, Beijing 100091, China; 2. Co-Inovation for Sustainable Forestry in
Southern China, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] To analyze the response of radial growth and intrinsic water use efficiency (WUE,) of Robin-
ia pseudoacacia to climate factors at different locations, and to determine the dominant factors affecting the growth
and water use mechanism, so as to provide reference for the management of R. pseudoacacia plantations in China un-
der climate change. [Method] The ring width chronologies were established in Minquan (MQ) of He'nan Province
and Baishui (BS) of Shaanxi Province. The stable carbon isotopic composition (6"°C) of tree ring was measured to
calculate the WUE,. The differences in the response of R. pseudoacacia to climatic variation were analyzed with met-
eorological data. [Result] The plantations at the two locations were in similar age. The tree-ring width at BS presen-
ted a trend of initially increasing and thereafter decreasing with the increase of tree age, whereas at MQ, the tree-ring
width showed a linear decreasing trend with tree age increase. The trends of basal area increment (BAI) of R.
pseudoacacia at the two locations were similar, presenting a trend of initially increasing and thereafter decreasing
with the increase of tree age. The 6"°C value and WUE, of the trees in MQ were lower than those of BS. The Pearson
correlation results showed that on a monthly scale, the STD index of R. pseudoacacia in the two locations was mainly
positively correlated with the summer precipitation and drought index (SPEI) (P < 0.05), and the R. pseudoacacia in
BS was significantly negatively correlated with the average precipitation and SPEI in November of the previous year
(P <0.05). The WUE; of trees in MQ was significantly positively correlated with the average temperature and maxim-
um temperature in March and August (P < 0.05), while that of trees in BS was significantly positively correlated with
the average temperature, maximum temperature and minimum temperature from March to April of the current year,
and June to July of the previous and current year (P < 0.05). The path analysis model showed that on the annual scale,
the STD index of R. pseudoacacia in BS had a significant positive effect on the average precipitation and average
temperature (P < 0.05), while the R. pseudoacacia in MQ had no significant response to climate factors. The
annual average temperature had significantly positive effect on WUE,; of trees at both the locations (P < 0.05).
[Conclusion] The average precipitation is the dominant factor influencing the radial growth of R. pseudoacacia at
both the locations, and the sensitivity of growth of trees in BS is higher than that of trees in MQ. The average temper-
ature is the dominant factor influencing WUE; at the two locations, and the WUE; of trees in BS is more sensitive to
the temperature than that of trees in MQ.

Keywords: Robinia pseudoacacia; tree rings; radial growth; stable carbon isotopes; intrinsic water use efficiency
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